Supplementary Materials 

The SAS code below shows the simulation code for one of the conditions. 


[bookmark: _GoBack]ods _all_ close;
ods listing;
ods graphics off;

libname a "";

/*proc printto log='test.log'; run;*/

%LET replications=1000;
data seedgen;
  do A = 1 to 2;
    do B = 1 to 2;
      do C = 1 to 3;
        do D = 1 to 3;
          do rep = 1 to &replications.;
            seed = int(ranuni(1234567)*1E9)+1; output;
          end;
        end;
      end;
    end;
  end;
run;
/*proc sort data=seedgen out=junk nodupkey; by seed; run;*/

%let min = 1;
%let max = 10;
%let nind = 10;

%macro PMI_simulation;

/************* set up the simulation conditions *************/
%do A = 2 %to 2; /* stard DO loop for A: set the regression coefficient for etaZ */
  %if &A. = 1 %then %let beta = 0;
  %if &A. = 2 %then %let beta = 0.3;
%do B = 2 %to 2; /* stard DO loop for B: set the loading matrix for etaY and etaZ */
  %if &B. = 1 %then %do;
    proc iml;
    loading = {
0.7   0,
0.7   0,
0.7   0,
0.7   0,
0.7   0,
0.7   0,
0.7   0,
0.7   0,
0.7   0,
0.7   0,
0   0.7,
0   0.7,
0   0.7,
0   0.7,
0   0.7,
0   0.7,
0   0.7,
0   0.7,
0   0.7,
0   0.7};
    cov_resid = (1 - 0.7**2)*I(2*&nind.);
    create loading from loading;
    append from loading;
    close loading;
    create cov_resid from cov_resid;
    append from cov_resid;
    close cov_resid;
    quit;
  %end;
  %if &B. = 2 %then %do;
    proc iml;
    loading = {
0.4   0,
0.4   0,
0.4   0,
0.6   0,
0.6   0,
0.6   0,
0.6   0,
0.8   0,
0.8   0,
0.8   0,
0   0.4,
0   0.4,
0   0.4,
0   0.6,
0   0.6,
0   0.6,
0   0.6,
0   0.8,
0   0.8,
0   0.8};
    cov_resid1 = block((1 - 0.4**2)*I(3),(1 - 0.6**2)*I(4),(1 - 0.8**2)*I(3));
    cov_resid = block(cov_resid1,cov_resid1);
    cov_resid = (1 - 0.7**2)*I(2*&nind.);
    create loading from loading;
    append from loading;
    close loading;
    create cov_resid from cov_resid;
    append from cov_resid;
    close cov_resid;
    quit;
  %end;
%do C = 3 %to 3; /* stard DO loop for C: setting the sample size */
  %if &C. = 1 %then %let n = 100;
  %if &C. = 2 %then %let n = 200;
  %if &C. = 3 %then %let n = 500;
%do D = 2 %to 2; /* start DO loop for D: setting proportion of missingness and intercept */
  %if &D. = 1 %then %do; %let prop_missing = 0.1; %let int = -2.6; %end;
  %if &D. = 2 %then %do; %let prop_missing = 0.3; %let int = -1.0; %end;
  %if &D. = 3 %then %do; %let prop_missing = 0.5; %let int = 0; %end;
%do rep = &replications. %to &replications.;
%do E = 4 %to 4; /* stard DO loop for E: setting cutoff as the proportion of complete items */
  %if &E. = 1 %then %let cutoff = 0.1;
  %if &E. = 2 %then %let cutoff = 0.2;
  %if &E. = 3 %then %let cutoff = 0.3;
  %if &E. = 4 %then %let cutoff = 0.4;
  %if &E. = 5 %then %let cutoff = 0.5;
  %if &E. = 6 %then %let cutoff = 0.6;
  %if &E. = 7 %then %let cutoff = 0.7;
  %if &E. = 8 %then %let cutoff = 0.8;
  %if &E. = 9 %then %let cutoff = 0.9;

/**********************************************************************************/
/************************** DATA GENERATION: Steps 1 - 4 **************************/
/**********************************************************************************/
proc iml;
/* take all random seeds from the seed file */
use seedgen;
read all var _num_ into seed;
close seedgen;

%put A=&A. B=&B. C=&C. D=&D. rep=&rep. E=&E.;

/* extract one random seed according to the simulation condition and replication */
idx_seed = loc(seed[,1]=&A. & seed[,2]=&B. & seed[,3]=&C. & seed[,4]=&D. & seed[,5]=&rep.);
file log;
put "seed=" (seed[idx_seed,6]);
file print;
call randseed(seed[idx_seed,6]);

use loading;
read all var _num_ into loading;
close loading;

use cov_resid;
read all var _num_ into cov_resid;
close cov_resid;

/************* Step 1: generate etaY, etaZ, x1, x2 *************/
/* correlations between predictors:
corr(etaZ, x1) = 0.3
corr(etaZ, x2) = 0.3
corr(x1, x2) = 0.5 */
pop_mean = J(1,3,0);
pop_cov = {
1.0     0.3     0.3,
0.3     1.0     0.5,
0.3     0.5     1.0};
cov_Z_x1 = pop_cov[1,2];
cov_Z_x2 = pop_cov[1,3];
cov_x1_x2 = pop_cov[2,3];

predictors = randnormal(&n., pop_mean, pop_cov);
etaZ = predictors[,1];
x1 = predictors[,2];
x2 = predictors[,3];

/* reg is a vector including all regression coefficients */
reg = {
&beta., 0.3, 0.5};

var_error = 1 - reg[1]**2 - reg[2]**2 - reg[3]**2 - 2*reg[1]*reg[2]*cov_Z_x1 - 2*reg[1]*reg[3]*cov_Z_x2 - 2*reg[2]*reg[3]*cov_x1_x2;
error = randnormal(&n., 0, var_error);
etaY = predictors*reg + error;

/*var_Y = var(etaY);*/
/*var_pred = var(predictors);*/
/*print var_Y var_pred var_error;*/

/************* Step 2: generate continuous variables for etaY and etaZ, 10 indicators for each *************/
resid = randnormal(&n., J(1, 2*&nind., 0), cov_resid);
item_continuous = (etaY || etaZ)*T(loading) + resid;

/* standardize the Y and Z indicators */
mean_ind = mean(item_continuous);
std_ind = std(item_continuous);
/*print mean_ind,, std_ind;*/
item_continuous_std = (item_continuous - J(&n.,2*&nind., 1)*diag(mean_ind))*inv(diag(std_ind));
/*print (mean(item_continuous_std)),, (std(item_continuous_std));*/

/************* Step 3: discretize continuous variables into ordinal variabbles *************/
item_ordinal = J(&n.,2*&nind.,0);
do j = 1 to 2*&nind.;
  do i = 1 to &n.;
    if j = 1 | j = 2 | j = 6 | j = 7 | j = 8 | j = 11 | j = 12 | j = 16 | j = 17 | j = 18 then do;
	  if item_continuous_std[i,j]<-1.5 then item_ordinal[i,j] = 1;
	  if (item_continuous_std[i,j]>=-1.5 & item_continuous_std[i,j]<-0.5) then item_ordinal[i,j] = 2;
	  if (item_continuous_std[i,j]>=-0.5 & item_continuous_std[i,j]<0.5) then item_ordinal[i,j] = 3;
	  if (item_continuous_std[i,j]>=0.5 & item_continuous_std[i,j]<1.5) then item_ordinal[i,j] = 4;
	  if item_continuous_std[i,j]>=1.5 then item_ordinal[i,j] = 5;
	end;
    if j = 3 | j = 4 | j = 5 | j = 9 | j = 10 | j = 13 | j = 14 | j = 15 | j = 19 | j = 20 then do;
	  if item_continuous_std[i,j]<-0.7 then item_ordinal[i,j] = 1;
	  if (item_continuous_std[i,j]>=-0.7 & item_continuous_std[i,j]<-0.39) then item_ordinal[i,j] = 2;
	  if (item_continuous_std[i,j]>=-0.39 & item_continuous_std[i,j]<1.16) then item_ordinal[i,j] = 3;
	  if (item_continuous_std[i,j]>=1.16 & item_continuous_std[i,j]<2.5) then item_ordinal[i,j] = 4;
	  if item_continuous_std[i,j]>=2.5 then item_ordinal[i,j] = 5;
    end;
  end;
/*  print j " " (item_continuous_std[,j]) " " (item_ordinal[,j]);*/
end;

/*print (nrow(item_ordinal)) (ncol(item_ordinal));*/

rowmean_YZ = T(mean(T(item_ordinal[,1:&nind.])) // mean(T(item_ordinal[,&nind.+1:&nind.+&nind.])));
/*print (nrow(rowmean_YZ)) (ncol(rowmean_YZ));*/
datacomp = item_ordinal || rowmean_YZ || x1 || x2;

create datacomp from datacomp[colname = {y1 y2 y3 y4 y5 y6 y7 y8 y9 y10 z1 z2 z3 z4 z5 z6 z7 z8 z9 z10 meanY meanZ x1 x2}];
append from datacomp;
close datacomp;

/************* Step 4: create missing values under MAR *************/
/************* Y items *************/
/* calculate the probability of a participant having missingness, and this probability is a function of x1 */
logitx = (J(&n.,1,1)|| x1)*{&int., 1};
probmissx = exp(logitx)/(1+exp(logitx));
/*print ({&int., 1}) (nrow(logitx)) (ncol(logitx)) (nrow(probmissx)) (ncol(probmissx));*/

/* randomly determine if a participant has missingness */
miss_Y = J(&n.,1,0); /* if a participant has missingness: 1 Yes, 0 No */
ran_uni = J(&n.,1,0);
call randgen(ran_uni, "Uniform", 0, 1);
do i = 1 to &n.;
  if ran_uni[i,] < probmissx[i,] then miss_Y[i,] = 1;
end;
/*print "empirical probability of participants having missingness =" (sum(miss_Y)/&n.);*/

/* assign missingness */
item_Y = item_ordinal[,1:&nind.];
miss_n_Y = J(&n.,1,0);
do i = 1 to &n.;
  if miss_Y[i,] = 1 then do;
    miss_n_Y[i,] = sample(&min.:&max.,1); /* # of missingness of a participant */
    miss_col = sample(1:&nind.,miss_n_Y[i,],"NoReplace");
	item_Y[i,miss_col] = .;
  end;
end;

create item_Y from item_Y[colname = {y1 y2 y3 y4 y5 y6 y7 y8 y9 y10}];
append from item_Y;
close item_Y;

/************* Z items *************/
/* calculate the probability of a participant having missingness, and this probability is a function of x2 */
logitx = (J(&n.,1,1)|| x2)*{&int., 1};
probmissx = exp(logitx)/(1+exp(logitx));
/*print ({&int., 1}) (nrow(logitx)) (ncol(logitx)) (nrow(probmissx)) (ncol(probmissx));*/

/* randomly determine if a participant has missingness */
miss_Z = J(&n.,1,0); /* if a participant has missingness: 1 Yes, 0 No */
ran_uni = J(&n.,1,0);
call randgen(ran_uni, "Uniform", 0, 1);
do i = 1 to &n.;
  if ran_uni[i,] < probmissx[i,] then miss_Z[i,] = 1;
end;
/*print "empirical probability of participants having missingness =" (sum(miss_Z)/&n.);*/

/* assign missingness */
item_Z = item_ordinal[,&nind.+1:&nind.+&nind.];
miss_n_Z = J(&n.,1,0);
do i = 1 to &n.;
  if miss_Z[i,] = 1 then do;
    miss_n_Z[i,] = sample(&min.:&max.,1); /* # of missingness of a participant */
    miss_col = sample(1:&nind.,miss_n_Z[i,],"NoReplace");
	item_Z[i,miss_col] = .;
  end;
end;

create item_Z from item_Z[colname = {z1 z2 z3 z4 z5 z6 z7 z8 z9 z10}];
append from item_Z;
close item_Z;

create x1 from x1;
append from x1;
close x1;

create x2 from x2;
append from x2;
close x2;

create miss_n_Y from miss_n_Y;
append from miss_n_Y;
close miss_n_Y;

create miss_n_Z from miss_n_Z;
append from miss_n_Z;
close miss_n_Z;

quit;


/********************************************************************************/
/************************** DATA ANALYSIS: Steps 5 & 6 **************************/
/********************************************************************************/

/************* Step 5: regression with complete data: meanY ~ meanZ x1 x2 *************/
ods output FitStatistics=FitStats ParameterEstimates=Parms;
proc reg data=datacomp;
  model meanY = meanZ x1 x2;
run; 
quit;

/************* Step 6: regression with incomplete data: meanY ~ meanZ x1 x2 *************/
  %if &cutoff. = 0.1 %then %do;
    proc iml;
    use x1;
    read all var _num_ into x1;
    close x1;
    use x2;
    read all var _num_ into x2;
    close x2;
    use miss_n_Y;
    read all var _num_ into miss_n_Y;
    close miss_n_Y;
    use item_Y;
    read all var _num_ into item_Y;
    close item_Y;
    use miss_n_Z;
    read all var _num_ into miss_n_Z;
    close miss_n_Z;
    use item_Z;
    read all var _num_ into item_Z;
    close item_Z;
    mean_Y = J(&n.,1,0);
    mean_Z = J(&n.,1,0);
    do i = 1 to &n.;
      if miss_n_Y[i]/&nind. > (1-&cutoff.) then mean_Y[i] = .;
      if miss_n_Y[i]/&nind. <= (1-&cutoff.) then mean_Y[i] = item_Y[i,:];
    end;
    do i = 1 to &n.;
      if miss_n_Z[i]/&nind. > (1-&cutoff.) then mean_Z[i] = .;
      if miss_n_Z[i]/&nind. <= (1-&cutoff.) then mean_Z[i] = item_Z[i,:];
    end;
    datamiss = mean_Y || mean_z || x1 || x2;
    create datamiss from datamiss[colname = {meanY meanz x1 x2}];
    append from datamiss;
    close datamiss;
    quit;

    ods output PATHList=CALIS_path PATHMeansIntercepts=CALIS_mean SqMultCorr=CALIS_SqMultCorr;
    proc calis data=datamiss method=fiml;
      path
        meanY <-- meanZ x1 x2 = a b c;
    run;
  %end;

  %if &cutoff. = 0.2 %then %do;
    proc iml;
    use x1;
    read all var _num_ into x1;
    close x1;
    use x2;
    read all var _num_ into x2;
    close x2;
    use miss_n_Y;
    read all var _num_ into miss_n_Y;
    close miss_n_Y;
    use item_Y;
    read all var _num_ into item_Y;
    close item_Y;
    use miss_n_Z;
    read all var _num_ into miss_n_Z;
    close miss_n_Z;
    use item_Z;
    read all var _num_ into item_Z;
    close item_Z;
    mean_Y = J(&n.,1,0);
    mean_Z = J(&n.,1,0);
    do i = 1 to &n.;
      if miss_n_Y[i]/&nind. > (1-&cutoff.) then mean_Y[i] = .;
      if miss_n_Y[i]/&nind. <= (1-&cutoff.) then mean_Y[i] = item_Y[i,:];
    end;
    do i = 1 to &n.;
      if miss_n_Z[i]/&nind. > (1-&cutoff.) then mean_Z[i] = .;
      if miss_n_Z[i]/&nind. <= (1-&cutoff.) then mean_Z[i] = item_Z[i,:];
    end;
    datamiss = mean_Y || mean_z || x1 || x2;
    create datamiss from datamiss[colname = {meanY meanz x1 x2}];
    append from datamiss;
    close datamiss;
    quit;

    ods output PATHList=CALIS_path PATHMeansIntercepts=CALIS_mean SqMultCorr=CALIS_SqMultCorr;
    proc calis data=datamiss method=fiml;
      path
        meanY <-- meanZ x1 x2 = a b c;
    run;
  %end;

  %if &cutoff. = 0.3 %then %do;
    proc iml;
    use x1;
    read all var _num_ into x1;
    close x1;
    use x2;
    read all var _num_ into x2;
    close x2;
    use miss_n_Y;
    read all var _num_ into miss_n_Y;
    close miss_n_Y;
    use item_Y;
    read all var _num_ into item_Y;
    close item_Y;
    use miss_n_Z;
    read all var _num_ into miss_n_Z;
    close miss_n_Z;
    use item_Z;
    read all var _num_ into item_Z;
    close item_Z;
    mean_Y = J(&n.,1,0);
    mean_Z = J(&n.,1,0);
    do i = 1 to &n.;
      if miss_n_Y[i]/&nind. > (1-&cutoff.) then mean_Y[i] = .;
      if miss_n_Y[i]/&nind. <= (1-&cutoff.) then mean_Y[i] = item_Y[i,:];
    end;
    do i = 1 to &n.;
      if miss_n_Z[i]/&nind. > (1-&cutoff.) then mean_Z[i] = .;
      if miss_n_Z[i]/&nind. <= (1-&cutoff.) then mean_Z[i] = item_Z[i,:];
    end;
    datamiss = mean_Y || mean_z || x1 || x2;
    create datamiss from datamiss[colname = {meanY meanz x1 x2}];
    append from datamiss;
    close datamiss;
    quit;

    ods output PATHList=CALIS_path PATHMeansIntercepts=CALIS_mean SqMultCorr=CALIS_SqMultCorr;
    proc calis data=datamiss method=fiml;
      path
        meanY <-- meanZ x1 x2 = a b c;
    run;
  %end;

  %if &cutoff. = 0.4 %then %do;
    proc iml;
    use x1;
    read all var _num_ into x1;
    close x1;
    use x2;
    read all var _num_ into x2;
    close x2;
    use miss_n_Y;
    read all var _num_ into miss_n_Y;
    close miss_n_Y;
    use item_Y;
    read all var _num_ into item_Y;
    close item_Y;
    use miss_n_Z;
    read all var _num_ into miss_n_Z;
    close miss_n_Z;
    use item_Z;
    read all var _num_ into item_Z;
    close item_Z;
    mean_Y = J(&n.,1,0);
    mean_Z = J(&n.,1,0);
    do i = 1 to &n.;
      if miss_n_Y[i]/&nind. > (1-&cutoff.) then mean_Y[i] = .;
      if miss_n_Y[i]/&nind. <= (1-&cutoff.) then mean_Y[i] = item_Y[i,:];
    end;
    do i = 1 to &n.;
      if miss_n_Z[i]/&nind. > (1-&cutoff.) then mean_Z[i] = .;
      if miss_n_Z[i]/&nind. <= (1-&cutoff.) then mean_Z[i] = item_Z[i,:];
    end;
    datamiss = mean_Y || mean_z || x1 || x2;
    create datamiss from datamiss[colname = {meanY meanz x1 x2}];
    append from datamiss;
    close datamiss;
    quit;

    ods output PATHList=CALIS_path PATHMeansIntercepts=CALIS_mean SqMultCorr=CALIS_SqMultCorr;
    proc calis data=datamiss method=fiml;
      path
        meanY <-- meanZ x1 x2 = a b c;
    run;
	%end;

  %if &cutoff. = 0.5 %then %do;
    proc iml;
    use x1;
    read all var _num_ into x1;
    close x1;
    use x2;
    read all var _num_ into x2;
    close x2;
    use miss_n_Y;
    read all var _num_ into miss_n_Y;
    close miss_n_Y;
    use item_Y;
    read all var _num_ into item_Y;
    close item_Y;
    use miss_n_Z;
    read all var _num_ into miss_n_Z;
    close miss_n_Z;
    use item_Z;
    read all var _num_ into item_Z;
    close item_Z;
    mean_Y = J(&n.,1,0);
    mean_Z = J(&n.,1,0);
    do i = 1 to &n.;
      if miss_n_Y[i]/&nind. > (1-&cutoff.) then mean_Y[i] = .;
      if miss_n_Y[i]/&nind. <= (1-&cutoff.) then mean_Y[i] = item_Y[i,:];
    end;
    do i = 1 to &n.;
      if miss_n_Z[i]/&nind. > (1-&cutoff.) then mean_Z[i] = .;
      if miss_n_Z[i]/&nind. <= (1-&cutoff.) then mean_Z[i] = item_Z[i,:];
    end;
    datamiss = mean_Y || mean_z || x1 || x2;
    create datamiss from datamiss[colname = {meanY meanz x1 x2}];
    append from datamiss;
    close datamiss;
    quit;

    ods output PATHList=CALIS_path PATHMeansIntercepts=CALIS_mean SqMultCorr=CALIS_SqMultCorr;
    proc calis data=datamiss method=fiml;
      path
        meanY <-- meanZ x1 x2 = a b c;
    run;
  %end;

  %if &cutoff. = 0.6 %then %do;
    proc iml;
    use x1;
    read all var _num_ into x1;
    close x1;
    use x2;
    read all var _num_ into x2;
    close x2;
    use miss_n_Y;
    read all var _num_ into miss_n_Y;
    close miss_n_Y;
    use item_Y;
    read all var _num_ into item_Y;
    close item_Y;
    use miss_n_Z;
    read all var _num_ into miss_n_Z;
    close miss_n_Z;
    use item_Z;
    read all var _num_ into item_Z;
    close item_Z;
    mean_Y = J(&n.,1,0);
    mean_Z = J(&n.,1,0);
    do i = 1 to &n.;
      if miss_n_Y[i]/&nind. > (1-&cutoff.) then mean_Y[i] = .;
      if miss_n_Y[i]/&nind. <= (1-&cutoff.) then mean_Y[i] = item_Y[i,:];
    end;
    do i = 1 to &n.;
      if miss_n_Z[i]/&nind. > (1-&cutoff.) then mean_Z[i] = .;
      if miss_n_Z[i]/&nind. <= (1-&cutoff.) then mean_Z[i] = item_Z[i,:];
    end;

    datamiss = mean_Y || mean_z || x1 || x2;
    create datamiss from datamiss[colname = {meanY meanz x1 x2}];
    append from datamiss;
    close datamiss;
    quit;
    ods output PATHList=CALIS_path PATHMeansIntercepts=CALIS_mean SqMultCorr=CALIS_SqMultCorr;
    proc calis data=datamiss method=fiml;
      path
        meanY <-- meanZ x1 x2 = a b c;
    run;
  %end;

  %if &cutoff. = 0.7 %then %do;
    proc iml;
    use x1;
    read all var _num_ into x1;
    close x1;
    use x2;
    read all var _num_ into x2;
    close x2;
    use miss_n_Y;
    read all var _num_ into miss_n_Y;
    close miss_n_Y;
    use item_Y;
    read all var _num_ into item_Y;
    close item_Y;
    use miss_n_Z;
    read all var _num_ into miss_n_Z;
    close miss_n_Z;
    use item_Z;
    read all var _num_ into item_Z;
    close item_Z;
    mean_Y = J(&n.,1,0);
    mean_Z = J(&n.,1,0);
    do i = 1 to &n.;
      if miss_n_Y[i]/&nind. > (1-&cutoff.) then mean_Y[i] = .;
      if miss_n_Y[i]/&nind. <= (1-&cutoff.) then mean_Y[i] = item_Y[i,:];
    end;
    do i = 1 to &n.;
      if miss_n_Z[i]/&nind. > (1-&cutoff.) then mean_Z[i] = .;
      if miss_n_Z[i]/&nind. <= (1-&cutoff.) then mean_Z[i] = item_Z[i,:];
    end;
    datamiss = mean_Y || mean_z || x1 || x2;
    create datamiss from datamiss[colname = {meanY meanz x1 x2}];
    append from datamiss;
    close datamiss;
    quit;

    ods output PATHList=CALIS_path PATHMeansIntercepts=CALIS_mean SqMultCorr=CALIS_SqMultCorr;
    proc calis data=datamiss method=fiml;
      path
        meanY <-- meanZ x1 x2 = a b c;
    run;
  %end;

  %if &cutoff. = 0.8 %then %do;
    proc iml;
    use x1;
    read all var _num_ into x1;
    close x1;
    use x2;
    read all var _num_ into x2;
    close x2;
    use miss_n_Y;
    read all var _num_ into miss_n_Y;
    close miss_n_Y;
    use item_Y;
    read all var _num_ into item_Y;
    close item_Y;
    use miss_n_Z;
    read all var _num_ into miss_n_Z;
    close miss_n_Z;
    use item_Z;
    read all var _num_ into item_Z;
    close item_Z;
    mean_Y = J(&n.,1,0);
    mean_Z = J(&n.,1,0);
    do i = 1 to &n.;
      if miss_n_Y[i]/&nind. > (1-&cutoff.) then mean_Y[i] = .;
      if miss_n_Y[i]/&nind. <= (1-&cutoff.) then mean_Y[i] = item_Y[i,:];
    end;
    do i = 1 to &n.;
      if miss_n_Z[i]/&nind. > (1-&cutoff.) then mean_Z[i] = .;
      if miss_n_Z[i]/&nind. <= (1-&cutoff.) then mean_Z[i] = item_Z[i,:];
    end;
    datamiss = mean_Y || mean_z || x1 || x2;
    create datamiss from datamiss[colname = {meanY meanz x1 x2}];
    append from datamiss;
    close datamiss;
    quit;

    ods output PATHList=CALIS_path PATHMeansIntercepts=CALIS_mean SqMultCorr=CALIS_SqMultCorr;
    proc calis data=datamiss method=fiml;
      path
        meanY <-- meanZ x1 x2 = a b c;
    run;
  %end;

  %if &cutoff. = 0.9 %then %do;
    proc iml;
    use x1;
    read all var _num_ into x1;
    close x1;
    use x2;
    read all var _num_ into x2;
    close x2;
    use miss_n_Y;
    read all var _num_ into miss_n_Y;
    close miss_n_Y;
    use item_Y;
    read all var _num_ into item_Y;
    close item_Y;
    use miss_n_Z;
    read all var _num_ into miss_n_Z;
    close miss_n_Z;
    use item_Z;
    read all var _num_ into item_Z;
    close item_Z;
    mean_Y = J(&n.,1,0);
    mean_Z = J(&n.,1,0);
    do i = 1 to &n.;
      if miss_n_Y[i]/&nind. > (1-&cutoff.) then mean_Y[i] = .;
      if miss_n_Y[i]/&nind. <= (1-&cutoff.) then mean_Y[i] = item_Y[i,:];
    end;
    do i = 1 to &n.;
      if miss_n_Z[i]/&nind. > (1-&cutoff.) then mean_Z[i] = .;
      if miss_n_Z[i]/&nind. <= (1-&cutoff.) then mean_Z[i] = item_Z[i,:];
    end;
    datamiss = mean_Y || mean_z || x1 || x2;
    create datamiss from datamiss[colname = {meanY meanz x1 x2}];
    append from datamiss;
    close datamiss;
    quit;

    ods output PATHList=CALIS_path PATHMeansIntercepts=CALIS_mean SqMultCorr=CALIS_SqMultCorr;
    proc calis data=datamiss method=fiml;
      path
        meanY <-- meanZ x1 x2 = a b c;
    run;
  %end;


/**********************************************************************/
/************************** ORGANIZE RESULTS **************************/
/**********************************************************************/
proc iml;

use seedgen;
read all var _num_ into seed;
close seedgen;
idx_seed = loc(seed[,1]=&A. & seed[,2]=&B. & seed[,3]=&C. & seed[,4]=&D. & seed[,5]=&rep.);

/* organize results from complete data */
use FitStats;
read point {1} var {nValue2} into Rsquare;
close FitStats;
use Parms;
read all var {Estimate StdErr} into Parms;
close Parms;
REG_comp = T(Parms[,1]) || T(Parms[,2]) || Rsquare;

/* organize results from missing data */
use CALIS_SqMultCorr;
read all var {RSquare} into CALIS_Rsquare;
close CALIS_SqMultCorr;
use CALIS_mean;
read point {1} var {Estimate StdErr} into CALIS_intercept;
close CALIS_mean;
use CALIS_path;
read all var {Estimate StdErr} into CALIS_path;
close CALIS_path;
CALIS_miss = CALIS_intercept[1] || T(CALIS_path[,1]) || CALIS_intercept[2] || T(CALIS_path[,2]) || CALIS_Rsquare;

/* combine results */
results = REG_comp || &A. || &B. || &C. || &&D. || &rep. || seed[idx_seed,6] || &E. || CALIS_miss;

create results from results[colname = {REG_b0 REG_b1 REG_b2 REG_b3 REG_b0_se REG_b1_se REG_b2_se REG_b3_se REG_Rsq A B C D rep seed E CALIS_b0 CALIS_b1 CALIS_b2 CALIS_b3 CALIS_b0_se CALIS_b1_se CALIS_b2_se CALIS_b3_se CALIS_Rsq}];
append from results;
close results;

quit;


/********************************************************************/
/************************** APPEND RESULTS **************************/
/********************************************************************/
proc append base=a.results data=results force; run;


%end; /* end DO loop for E: cutoff */
%end; /* end DO loop for rep */
%end; /* end DO loop for D: prop_missing and int */
%end; /* end DO loop for C: n */
%end; /* end DO loop for B: loading */
%end; /* end DO loop for A: beta */

%mend PMI_simulation;


/* run the SAS macro */
%PMI_simulation;

